Printed Pages — 7

J-111
B.A. (Part-III) Examination, 2021
MATHEMATICS
Paper - |
(Analysis)
Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks : 17
Ae ;T T e £ TRe T 9 e & am @
g Pl qd e & 3iF FHH §l
Note : All questions are compulsory. Answer any two
parts from each question. All questions carry

equal marks.

gbrs-I / UNIT-I
Q1. (a) "BR=E &1 Reor e, e &I

State and prove, "Dirichlet's test".
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(2)

(b) ot ve aRdidd TF B f(x, y) & I D < R2
@ BE A (a, b) 39 YBR & {5 f, @ f,
aHi fog (a, b) W 3@adeg €, a9 f(a, b)
= fx(a, b).

If (a, b) be a point of the domain D c R? of the
function f such that f, and f are both
diferentiable at (a, b), then fxy(a, b) = fyx(a, b).

(c) 3RIA —m < x < T H Bee f(x) = eX & forw
BRI ol §d Hifoe|
Obtain the Fourier series for f(x) = e in the
interval -t < x < T .

gprs-1II / UNIT-II
(a) afe fden g, 3R [a, b] ¥ TReg B &,

9 3=]Td [a, b] F v o & fow, fag & -
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(c)

(3)

(1) U[f+g,0]<Ul[f,c]+U[gc]

(2) L[f+go]=L[f,c]+L[g 0]

If o is any partition of interval [a, b] and f and
g are bounded functions on [a, b], then prove
that :

(1) U[f+g,0]<U[f,c]+U[gc]

(2) L[f+goc]=L[f,c]+L[g 0]

“Hed B fga qa wwa e, g &R
State and prove, "Second Fundamental
Theorem of Calculus".

St I; x"logxdx & aRrRar @
Wi B
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(a)

(b)

(4)

Test the convergence of integral :

1
J- x"ogx dx
0

gpe-III / UNIT-III

g &= e fowolva wew & andfd® wd
HICUAHD T, TN FHIGUT B FIC B
gl

Prove that : Real and imaginary parts of an
analytic function satisfy Laplace's equation.
A z,, z, AEAS I &, 99

cos(z; +2,) =Cc0sZ,C08Z, —sinz;sinz,

If z,, z, are complex numbers then :

cos(z, +2,) =C0sz,C08Z, —sinz;sinz,



(c)
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(5)
w = f(z) B 3FPIOT UiIa0T & B H W &

foe 3mavos wide~sr @1 TwEev|
Explain : Necessary condition for w = f(z) to
represent a conformal mapping.
$os-1IV / UNIT-IV
T (X, d) B {o gafe §, a9 <@gy b

d*(x,y):min{1,d(x,y)}
[d(xy) afe dxy)<1
11 gf dxy)=1

¥ oRyfdd ®eM, X W v Rag Qo &

Let (X, d) be a metric space. Then prove that

d*(x,y):min{1,d(x,y)}
dix,y) if d(x,y)<1
11 dxy)=1

then d is bounded metric on X.
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(b)

(c)

(@)

(b)

(6)
S sk B R # sRR R

Write the difference between limit and limit

point.

e & : Reg sl & Jg@g Q gof
BT & & gl
Prove that : The set Q of all rational numbers
is not complete ordered field.

gBis-V / UNIT-V
State and prove, "Baire's Category Theorem".
g & & ded [We dufe, Qo
a1 e @l &l
Prove that : A compact metric space has the

Bolzano Weirstrass property.



(7)
(c) =@IfgE & U qoo waftc e g wHfe g

gl
Show that every indiscrete space is

connected.
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